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(54) POSITIVE RESIST COMPOSITION USING FLUOROCOPOLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive resist 

composition having highly transparency to radiations / ■ 

ranging from vacuum ultraviolet rays to visible rays, good , .... .^ 
adhesion to substrates, high film-forming properties, 
etc., and comprising a new fluorocopolymer and an acid 
generator. 

SOLUTION: The positive resist composition comprises a 
fluorocopolymer essentially consisting of at least an a- 
fluoroalkylacrylic monomer with a moiety represented by 
formula (1) and a vinyl ether with a moiety represented 
by formula (2) and an acid generator. 
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- h , fyyD^x^^Pt^^-l', h;kx>, *>- 
k>. yfjHf;^h>, y^p^* + /y>, 2-^ 
7^y> t 3-^7'£y>, 4-^7'£>0. 2-tK 
p + y7Dt^>ixfjk 2-tFd + y-2-^f 
^7'aftyiifik iF + ^ftBiH, t Fo* 
^#Kif;k 2-tFD + i/-3-^f^B8>f 
;k SLBMfJk ILKxfJk aSn-7'af;b, ?L» 
i-7Pf;k 3 F + y'T'f ;l/7-fef- F, 3~^ 
fjU-3 F^y7'f;b7tr- F, 3-^f^-3 

Fty7f^7Dt't^ - F. 3 -^f JU- 3 
F-t^^f n-T'f I/- F, SffixfJk 
;k Mn-^f^k 7-teFft»^fik 7-fe FftKi 
f;k 3-^h + y7Pft>S>f;k 3~^h + ^> 
^aftyix^k 3-iF*^ofaJ">«[>f 
;k 3-ih*^oW>Kif;k N-^fJUfa 
y F>. N. N-y^fW^ATS F, N, N-v^y 
f jU7-b F7 5 K9**lf SC4*i"C*4. cn^cDrg 
^JcD^. 7'Dt'b>i/'J n-wy7i^JH-rJl/ 
7-bf- F». 2-^7'£y*>, aKi^f^a. 2- 
t Fnt^Pt'^yiiXf JUa. 3-7^3 + ^7' 

r i /ctt 2 ««±* JS^ L r ttfflr 4 c £ w-c* 4. 
[0 0 3 6] s^tcfflseiSffltctt. £*«:jbi;-c, ^> 

y>jbxf Jl/X— r;U, y^- n -^^yJL'X-fJk y^x 

f u>y y f ;n-f ^u, yifu>^y 
3-^yxf JH-f Jk 7-tr hx^7-fe F>, -Yv 
*D>, ^7'D>K, *^y^K. 1-^y 7 ^-/-^, 

SfitRif^k y^ivxfik vuY^g^vxf 

r-7'fp^Fy, »xfuk 
X if i/y^''ja-wy7ii;U-7- Jl/7-fef- 
F, z-^y&coEfo+yyfeMP'*?? * ^&^%f 

[0 0 3 7 3 **Wtc <fc4 kyX h«fifi«f». »©ftJB 

cc ct o 7 ;u * y tt^^^cc m 4 *»tt#ift3Br 4 * a 

7 ^ftl^ll r£tti*^^-**^W3ti4S!Jtc 
ti7;u^7 y tt*iS»«:7«fei/ < BltSr* ->r, ffitt 

x * jiif-mtmt l tc c t tc ct t) * l 

ttiin-r J: 5 tc 4 0 *.%b^ tc ffiffl r # 4 B£ *^5'J t L 

* n im B JE 3 ti «c C ^ . » K iB»M© * x ^ A ttf b 
$ L/t^ 4 ft »tt ic W?S T 5 tc 6 tf . ^ 7 
xi;l3- F x r > A F y VibtOjt $yz)U7\>%- F . 
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i>v x^;i/3- F^A^t^^a - n - 

k trx (4-1 -7W^;l) 3- 

h trx (4 - t -^-r;^Ji) 3- 

K^^A*>7 7-XJU**- K h «J7x^;UyUU7 
jM^^'Ja^^j^p - n -^*>Xil/**- 

mar * fctt 2 ttw±*fi^ i/Tfltffl-r a c t **r 
[0 0 3 8] htt««J(c«BEa;(tt 

B. gittilt^atd'WxB. n- 

;U*H>7 $ >S ; n -X*^7 5 X y-n 
?-;l,7 ^ >. v-n -^*5xJl/7 S X ^-n-^X?- 
;U7^>> y-n-t^^T^, v - n - s ^)17 
I > ( - n - f y^7 ^ >f O^TJK^T i >l ; 

n - Xy7U7 5 >, h'j-n-^>^^7i>, h V - 
n-^*r*/h7\>* h U -n -^7>;U7 5 >, h V 
-n -*2?&7 l>> h'J-n-^^7$>, h U 
- n -fy^Ty^F *)7)\>*&7 5 >S : 7-M 
X N-^^JU7^-;>. N. N~^^7~IJX 
. 2-^^1/7- 'J>. 3-7?7b7~y , >, 4-7^ 
7^y>, 4-— HD7-y>. ^7x.'Jl7^y t h 
■J7*.=-;U7 5>. I -t? *Jl7 I >&<D3r&&7 I 
>g;xVHb7;>, yx>y-;b7 5X MJ* 
J? 7 -JU7 5 y^07>\>*> J -fry \ >jR«S?«:*tf S C 
£«*Mb£»! (ID il^ttt, m«. i 
fU>^7>> ( N, N. N N'-f 
U>5>7^X rF7^^u>y7;>, -n*-*>?-U 
/;7 5>, N, N, N ', N'-ri'^tX (2-fcK 
p + yx^l/) xfb>^7i>, N. N. N\ N'- 
^- (2 -t FP-ty^PfJb) Uyy7 = 

> 4 4, 4 , -y7^> ; 7 J :XJM^y, 4, 4'-^ 
T^y^-'^-rJk 4, 4'- y7A/^>y" 
7Wy 4, 4 , ^7^y7^ib7;>, 2, 



8) fiHM 2 0 0 3 - 2 1 2 9 1 5 

14 

2 fx ( 4 - 7 H 7 7 x 7'DaO, 2 - ( 3 

-7 S 77 xr-jl/) - 2 - ( 4 - 7 S 7 7 x^;b) Xn 
v<>, 2- (4 -7 5 77 x-r-Jb) -2- (3-t Fp 

f>7i^ib) XU^X 2- (4 "7 $ 77 x^;b) 

- 2 - ( 4 t Fp + ^7*-jH 7'da>. 1,4- 

[ 1 - (4 - 7 =: 77 x~;U) - l -7^-;Uxf- 
;!,] 1, 3-t7[l-(4-7^7xX 

SS3R<k^» (HI) iltB, 
10 ^ , J7U^7^>. y7fil7;/x? 

Ju7^'j^7^ K©»&f*«. flUt*. 

;UA7 5 F\ 7irF7; K, N -^*;U7-te F7S K . 
N. N-y^^^T-fe h7^ K . XDf *>75 K\ "< 
>X7 5K. t'P'JF>, N^^t'P'iFyf^f 
tf*C ^WU7<t^ilt(l <?iJA 

tf. JS*. >^WU7. l. l-> ; 7^;u^U7. 
1, 3-y>^JU^U7, 1. 1. 3, 
j^i/T, i. 3-77.x^;^u7, 

ftiOtlt. Will oxv^/v- 
2 --rff-il/^ ^ i^v/'-Jk ^ ^7- 

2-7x^Jl/>f = £V-Jk 4-7xx;M;?y' 
4 -7^;u- 2 -7x.~jM ^ yy-iHIO^ a 
^'V-JUffi ; t''jSy>, 2 -^f^';y>. 4-7?- 
;bt' ! J> ; >. 2-x5 L Jl't , 'Jyy. 4 - JUf 'J ^ 
>. Z^^Jk'^y, 4 -7x^Jbf «JSy>. N 
-7 ?7U- 4 ~ 7xXjl/t ,| Jyy, ^n^>. - ^ ^ > 
BE. X3^>17^ K. +7'J>. 8-^ + ^+7'J 
30 7^ *)i>y^<D£')i>yW((D&i)\ \ZvV>s, t'7 

> N bXij7y, ^Jl^'Jy. 4 - 7 ^b-t ^* 'J > . 
tX7^> i i ,4 - 7^ J-Jl/f^^y^. 1, 4-S> 
7-y u t^>^D [2. 2. 2] *^*>aSE**fCf4Ci** 

HfiSE»tt;tt*i|»»'J». #a"C*fc»2aw±«: 
[0 0 3 9] Ui/^ hJBJSttoaSttWiO'C. ti^tcj: 
Xh'jx-y 3 7 51W4lf*8gTS(^«:S 

^*>s. 7^^>s*^c4r^ttco^Ttir : ^figffl-r'?> 
ig«iaai*©±wrejss» i o o mmmctt u x . ^sts 

[0 0 4 0] -e-©(6. 7-fe h7 x ^<>77x 7 

>«. t7^>i t'7-b^JU, xtV7 1 P-X^ 
>WJk fyy», 7>h542>», 7x7^77>I 

so SffSEffJ, rfiiSflil. TO^^S^it^ci 
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[0 04 1] mft<D£5lCLXfflM2Mcf&f&Mitm 

n/c •y x ^ - . zmimmicfem $ ft * sifir <D»ts 

;U m&2 5 4 nm) . K rFx+J/7U-lf- 10 
2 4 8nm) . A r F J-+->v U -If- (ifcftl 9 3 n 
m) . F, U-if- 1 5 7 nm) «>. v>?P F 

BAr,. ArKrFU-1f-fti't«Pt4Ci*<t 

ztcibic* naBMm (Mr. tpebj ti^, ) £?t 
}c±a»#*u». *©ttrt!*fttt. «tt««att««« 

£ % 30-2 0 0'C. W£l/<tt50~l 5 0'Ct* 

z<d'&. 7>i-tii)imm'c-mmz>ct{cj:<o. m 

[0 042] Til/*';ia««iO-C«. w*t*. 

T>*-7*. 7^*^7 5 >«. 7 
;U*>y-JU7S >ffi. «3RiS3:7 5>». tYv7)\<* 
;U7>*--5At FD-tv F«L ="J >. 1, 8->>7 
ftyi;D [5. 4. 0] -7- r >>r-te>. 1. 5- 
v ; 7ift'v^O [4. 3. 0 ] - 5- y*>5?cD7A-* 
'Jttfb^feWMflfcU:*. 1 ~ 1 0 il% . iff * 30 

h < » 2 - 5 mw%<Di»&. t n *> ja *> icmm l tc 7>i * 

ti. r I- 77JK'^7 At F D + v F3I®*i§ 

WCCfoh. ttc. ffi&7htJ ') ttTk^* 5 ^ 

&ctt. MiU*, ^£y-;F. x ^-^©^foStiWSi 

iSSfij^if asrSttffit?* iiagsttiT 5 c £ t> r- s 5 . & 

te, c©<fc 5K7JF* ytt*««*»e>ft4?MK«*«6ffl 
[0043] #«w©ic;ffl»if «. a <=>kbt2«: «t 0 fi 
m. #&jw. fimmm. wisjw. u^'^^j. jus 

[0044] 

T ■?> a*, c ft hOWiC J: -5 r & ^ 6 RtS c ft h 

[004 5] 50 
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TFMA-B :a-MJ7^Dyf^7i"J JFfS$ t 

TFMA-TFE : a - h <J V )lt P ^ ^^7 £ V JH$ F ') 

TFMA-HFJP : a - HJ 7 P ^ ^;F7 ^ U JFgJ^-t 

TFKW-MMJ : a - b ') 7 >l>* P ^ ^7 'J kW.* ?■ 

^7^>f-^ (TH#ft§) 
TFW\-H-BisHFAB iTIB*-^^- 
[0046] 



[<t7] 




TFMA-MAD 



[0 04 7] 
TFE-VE 

r£VF_ 

[0 04 8] 

[fb8 j 




TFMA-H-BisHFAB 



0 
I 

C8H17im'lM-f* 

[0 0 4 9 ] 4-HFA-ST : 4 ~ ( 2 - t F C3 + v^* 

3,5-HFA-ST : 3 (2-t Fo + v^tt7 

;l/^n^ V7'd t'Jl/) 7.^u> (T0#R5) _ 
[0050] 
[ft9 




CF 



[0 0 51] 
TFM-VA 

TFKW-M 



X^Xjl/CFa 
HOA CF 3 CF 3 AOH 
3.5-HFA-ST 
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CTFE : vciah l )y )\/* Px ?■ U - 

;U^*d? 'Jil/M- t --y^JU (WT, TFMA-Bil^ 
5) 10. 0 g (5 1 mm o 1 ) , a-h'j7WP^ 
^;U7^ 'J;HUF 'J^J^Dxfib (WT. TFMA- 
T F E £ 1> ^ ) i 1 • 3g (olmmol) , h V 7 
^pifJl/t-Ji/i-r^ 6. 4g (5 1mmo 
1), 1 -^;U^*-**t/tV<U- F (P-PV) 
0. 2 7 g ( 1 - 5 3mmo ! ) , h Jl>x >13 .8m 1 £ 

flU, 6 0'C-C6 4B#raail*Ott*«65l£Ufc. ElSt* 

/c 0 7 0 - C"CSt^ft*6t"SC<btC<fco"C 4 GSHf*©* 
fi*t»fc. Mil - 6g (IRS4 2K) . »*>ftfc 

x>f ^>3 >^P7|- 7 < - (c.p.c) CcJ:oT. # 
■j % * U > fcSPBffi £ U/cft^ft^r S'JS U fc. C <D*S 
Id. ^WsiMOOTB. Mn= 1 9. 0 0 0, M 
: 32. 30 0, (Mw/Mn) = 1- 7T 



w 
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7*teF>. ^?-iKy^^i^*h> (MI B 

-ifOEUT^fiSW l tia«tt*ffi"C#iaW2-8K:S 
*0M8*£iSl'fc. Sl6ftfr*5J:c;ifi*ilil^^ 

^FXMIBK). fh7t KP7 5>vCoJjgrC* 

10 r ^ fiSffll 2 J (TFMA-MAD/C t F l ,x*^t- 

r^JSRW 3 J (TFNW-B/TFMA- H - BisllFAB/v ? 

r^W4j (TR/K-B/C 8 F 1 7x^;Ufcrx;Ux- 

f-;t / /4 -HFA-ST) * 

r£j£.0J5j (TFWV-MAD/C 8 F 1 7i^^^- 

, 5 - UFA- ST) Jfi 
r £ fiEW 6 j ( tfma-b/v £ a ^* 2/ ^ t'x jux - r ^ 
/OFCPE) & 
20 r£j0EW7j (TFMA-MAD/t FP + y^'^t^Jb 
x-fVTFM-V) S 

r SiSffl 8 j ( fwv-b/ h u v * o y * n t'-- jUx - 
r Jb/CTF E) £ 
f £j£tttSffl 1 J ( TFMVM/ MJ7i^Oi *)), t'X ;U 

x-f-;U) S 
[0 0 5 2 ] 
[ft 1 ] 







<g) (mol) 


&4tmn 

tt&Sg 
(uol) 




CC) 


{%) 


** 
Ml 




TFMA-B 

TFMA-TFE 

T7e-YE 


10.0 (51) 
11.3 (60 
6.4 (51) 


P-PV 

0. 27 
(1.53) 


(13.8) 


6 0 


11.6 
(421) 


Ma; 19,000 
Hv; 32, 300 
Mv/Hn: t- 70 


S]**12 


TFMA-MAD 


10.0 (35) 
17.0 (35) 


A1BN 
0. 11 
(0. 70) 


mm? n 

(13. 5) 


7 0 


10.3 
(3K) 


Hn; 30,000 
Mw: 64,000 
fh/)hi: 1.80 




TFUA-B 

TPMA-fi-BisHFAB 


10.0 (51) 
22.3 (51) 
6.4 (50 


A1BN 

0.25 
(1.53) 


b)VX> 
(19.8) 


7 0 


27.1 

am 


to: 36,200 
Mw; 68,800 
Mw/to; 1.90 




TFMA.-B 

C8Fl7iW ^X-fA 
OFCPB 


10.0 (51) 
25.0 (51) 
13.8 (51) 


P-PV 
0.27 
(1.53) 


F^x> 
(24. 4) 


6 0 


24.9 
(SIX) 


Mn: 19,600 
Mw: 35. 100 
Mw/Mn: 1.80 




TFMA-MAD 

C8FI7xfAt'i*X-7* 
3,5-HFA-ST 


10.0 (35) 

17.0 (35) 

15.1 (35) 


P-PV 
0.18 
(1.05) 


(21.5) 


6 0 


12.6 
(30X) 


Mn; 22. 000 
Mw; 31,400 
Mw/Mn: 1.70 




TPMA-B 
TFMA-HF1P 

xAx-f* 

OFCPE 


10-0 (60 
14.8 (SI) 
6.4 (SO 
10.8 (61) 


AlBN 
0. 34 
(2.04) 


(21.0) 


7 0 


12.2 
(29t) 


Mn: 10,200 
Mw: 21,400 
Mw/Mn: 2.10 




TFMA-MAD 

3EYE 

TW-VA 


10. C (35) 
3. 1 (35) 
5.4 (35) 


P-PV 
0.24 

(1.40) 


9.25 


6 0 


4.1 
(15X) 


Mn; 7,000 
Mw: 21.000 
Mw/Mn; 3.00 




TFMA-B 

TFE-YE 
CTFE 


10.0 (61) 
6.4 (50 
6.9 (50 


P-PV 
0.27 
(1.63) 


11.15 


6 0 


7.8 
(35*) 


Mn: 8.800 
Mw: 18,500 
Mw/Mn; 2.10 




TT1IA-* 

TTE-YE 


1O.0 (70) 
8.9 (70) 


P-PY 
0.24 
(1.40) 


9.45 


6 0 


8. 1 
1 (43*) 


Mn: 9,600 
Mw: 18.200 
iMw/Mn; 1.90 



10 0 5 3} r -mm i j SfcM i t?ff 6 n/c^7 -j 



Lfc Ml A) „ *t»t?. »«A(Clt*^MA Or h 
- I- * 2 ftftSlt. BH£»WSRfl iLTHJ-n-^^- 
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;U7 5>£0. 5SSSPig&';*t!\ ?U£0. 2 m in©.* 

b) *awsbfc. cn^^f>3- k l. mm \ oo 

m©ftKTffl;£Uc£c5 7 8%<Di«C>ign/]tt£^b 
fc. 

[0 0 5 4 ] #t,»-C. t©i§?8l A£6 ^ 3 

BUrf#fc«. 8 0°C-C&$Uc£ 2. 3 8SS% 
f - F 7 ;f £ A fc h'U + -> FMS^fC^igT 10 

-tj. mmcbxmm i B^xty^-n/c 

iC5JSHl 5 1 t /y-£©US>;* h8S£f#/c. 
8 0 "Ct 6 0 #7' 'J l^'u-oltik, K r F x + ->-7 
2 4 8 nm«0. 1 2 0 "Ct? 1 20W 
Uc£c5. 2. 38ii 4 /orl'7^W>%-^ 
b Fa*->K7k*««:*D?L//c. 3R#OtS*. 

To 

rutfew 2 - 8 j &i$m 2 ti# 6 ntmm*WMm 1 i 20 

|3]ficc 7'Pt'i/>i ,,| J3- / ^ ?■ ;Ui - f-JKclg.il 
1 5%Kft£J:')tc-/gft?L/c (i!2A) . 
$ 6 KIBMtt: L- r USSffl 3-8©70t'l,>?'j3-A 

[0 0 5 5 ] -Xicm 1 atC^TfflfiS-C^ 2 A - 8 A IC 
Mux, tl?tl<D£fcWXft hfitc^y 7 S^ffi^f* 
1 0 0M8Wc*)l/T\ K££S>J. ttffififttflfflWJiSfc 

Jf-r^iilyt: 1/'^ hfg« (3 B-8B) «rSHSIU 
fc, ttih<Dfe : &(D 1 5 7 n mT*©&W14£8'ISt//'ci 

c 5 ^ttih^TTi -rise >a^1tt?*->fc. ^>T. C 

2 A - 8 A £ 6 ^ > 9 ©v U 3 > *) x ^-_Bc X 



30 



2 0 0 3 - 2 1 2 9 1 5 
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*&**UciC5. 2. 3 8ll%f l-^^f^T^i 

{/tj6S2 B~8B**£>=i- FL./ciC5BtJ»l 5 
hR^fffc,, :XK8 0'Cre 08-' 
T-ij^-^^fotet*. K r Fxt>-7|/- tf-2 4 8 
nm^lBUl. 1 2 0'Cf 1 2 0 8'fiQ^L-fci C -5. 
2. 3 8MM%7- h JUT A t Fa+-> F 

jgfc^ps t ^ 6 n % *> ^ fc c t frh . u y §£© L' 

rttlSW 1 J £«tk«W2 •Cf#6ti/ctt»lli***6W 1 i 

pj^itc 7' a f u > y ^ - ssi- foz- - f-^ncits 

Bftig&Lifi 1 5 %(C ft •£> J: 5 iC^fl? L /c (MWL 2H). 
[0 0 5 6 ] 1 StCTS-rttfilETjgiRtC*! l/T. a 

fiXtt«W2-Cf»e>*ifc&7 1 0 OIlSiK 

?Lf£0. 2nm0^>^7>7^l'^-"t'51l/t 
U^Xhjg« (2 I ) «rfflSL/fc. Che,©!g«©15 
7 n mr-O^tx^fflSL/ci C-Sl^ti 1 ^!!^^ 
*l>aWttt?*-9fc. &l»"C. C©jg»2H*B-Y>^ 

©->'J3>^x^-±{CX f>3- hi/. ZtlZtKDB 

Momt&idk. zo'cxfmuctch. 2. 3 sis 

I°/of H/'fJl'Tyti^Ab Ka + y K^MSSK^ 
jgT'Aofc, mmcbX \sV>s\ h*g'$2 I «rXf 

>3- h b/cic 4 9^yy-£©u->* hfll 
£f#/c„ ^ic8 0 "C-C6 0 'J 1> Mr ofcft, K 
rFity7l/-f-2 4 8nmWL. 12 0°CT' 
12 0»JOiUc/ii, 2. 3 8SI%7-F 7^5=-^7> 

[0057] 
[«2] 









KttltttXKI) 


mm 








(100) 


PA01 U) 


A1 (QJ) 


PGMEA 


7« 


o 


3UM2 


««M2 (t00> 


PAQ2 (2) 


A2 (OJB) 


POfcEA 


83 


o 


WM3 


«lM3 (I00> 


PAOS (2) 


A1 (07) 


POfcCA 


74 


o 


IUMI4 


AM4 (100) 


PAQ1 (4) 


A2 (07> 


PQfcCA 


70 


o 




(loo) 


PA02 (?) 


A1 (05) 


PQMEA 


61 


o 


m«6 


ftMe (too) 


PAQ3 (4) 


AJ> (CLfi) 


PQDCA 


73 


o 




«««7 (100) 


PAC1 (3) 


A1 (07) 


PO*A 


a 


o 




ftf*«8 (100) 


PAQ2 (3) 


A2 (0.7) 


PQJufLA 


73 


o 




ft^ttttfl UiotO 


PACT (2) 


A1 (OA) 


PGMEA 


88 


X 



A1:HJ-n-^^T;UT5> 
A2:H;X5»/— ;U7S> 
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(72)RW* ill* -E 



F £ - A (#*) 2H025 AA02 AA03 AA14 AA18 AB16 
AC04 AC08 AD03 BE00 BE10 
CB08 CB14 CB41 CB45 FA17 

4J011 PA90 SA78 SA79 SA83 SA84 
SA87 moi 

4J026 AA37 BA05 BA06 BA08 BA24 
BA25 BA44 DB06 DBll DB12 
DB32 DB36 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the positive-resist constituent containing 
the fluorine-containing copolymer which copolymerized the specific fluorine-containing 
acrylate and the vinyl ether of structure as an indispensable component, and an acid 
generator. 
[0002] 

[Description of the Prior Art] Use or development is continued in the applicable field 
broad as a core in the advanced material field from the descriptions, such as the water 
repellence in which a fluorine has a fluorine system compound, oil repellency, low 
absorptivity, thermal resistance, weatherability, corrosion resistance, transparency, 
photosensitivity, low refractive-index nature, and a low dielectric. Active researches and 
developments are done in fields, such as a resist ingredient to which the transparency in 
an ultraviolet-rays field (especially vacuum-ultraviolet wavelength region) was applied 
especially. It is going to realize acid instability, the adhesion to a substrate, and a high 
glass transition point (degree of hardness), realizing transparency in operating 
wavelength by introducing as many fluorines as possible as a macromolecule design in 
the positive resist mainly used for a resist ingredient, especially the latest semi-conductor 
production process. However, although various high molecular compounds which raised 
the transparency in each wavelength by making a fluorine content increase are proposed, 
it is resin of the high fluorine content which raised sufficient transparency especially, and 
there are few examples which are carrying out the work which gave a hydrophilic 
property and adhesion further to coincidence. The view which a fluorine is contained [ 
view ] and makes the polarity of a hydroxy group recently live together by the fluorine 
system styrene of hydroxy group content and the fluorine system norbornene compound 
of hydroxy group content having been especially announced in the next-generation F2 
resist field of a vacuum-ultraviolet-radiation field has come to be seen. However, in the 
system containing a ring or carbonyl association, a materials design is performed still 
more in many cases, and it cannot be said that it was fully developed about the positive 
resist which can realize high transparency in a vacuum-ultraviolet region, maintaining the 
adhesion or the hydrophilic property to a base material. 
[0003] 

[Problem(s) to be Solved by the Invention] Therefore, this invention is to offer the 
positive-resist constituent which consists of a new fluorine-containing copolymer which 
has a high fluorine content, has high transparency with the specific copolymerization 
presentation which reduced a ring and carbonyl association until it reaches a visible 



region from vacuum ultraviolet radiation, and has the adhesion to a substrate, high 

membrane formation nature, etc., and an acid generator. 

[0004] 

[Means for Solving the Problem] this invention persons showed and did the thing header 
of the positive-resist property excellent in the combination of the fluorine-containing 
copolymer which combined the acrylic-acid system monomer it is supposed that is easy 
to use also industrially as a result of repeating examination wholeheartedly, in order to 
solve the aforementioned technical problem, and vinyl ether as an indispensable 
component, and an acid generator. 

[0005] That is, this inventions are the acrylic monomer which has a FURUARO alkyl 
group in the alpha position expressed with a general formula (1) at least, and a fluorine- 
containing copolymer which uses as an indispensable component the vinyl ether 
expressed with a general formula (2). 
[0006] 
[Formula 5] 



[0007] (As for Rl, a hydrogen independent is sufficient as the fluoro alkyl group of 
carbon numbers 1-4, and R2 among a formula.) It is the annular solid which has the 
hydrocarbon group or aromatic series which may also include branching in a fluorine 
atom, a halogen atom, and an oxygen atom list, and an alicycle group. Or R3 It is the 
annular solid which has the hydrocarbon group or aromatic series which may also include 
branching in a fluorine atom, a halogen atom, and an oxygen atom list, and an alicycle 
group, an acid instability radical is contained in a part of R2 at least — it is — the fluorine- 
containing copolymer which can use the 3rd further specific component suitably — a 
header - And the combination of the copolymer and an acid generator concerned came to 
complete a header and this invention for discovering positive type engine performance 
sufficient as a resist ingredient. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail. 

[0009] The fluorine-containing copolymer of this invention is attained by copolymerizing 
the fluorine-containing acrylic monomer of a general formula (1), and the vinyl ether of a 
general formula (2) as an indispensable component in a molecule at least. 
[0010] That is, the fluorine-containing acrylic monomer of the general formula (1) which 
can be used by this invention is an acrylic-acid monomer which has the fluoro alkyl 
group of carbon numbers 1-4 in Rl which is an alpha position. A fluoro alkyl group 
desirable as Rl is CF3 or C4F9. Moreover, although R2 which can be used by this 
invention is an annular solid which has the hydrocarbon group or aromatic series which a 
hydrogen atom is sufficient as and may also include branching in a fluorine atom, a 
halogen atom, and an oxygen atom list, and an alicycle group, it needs to contain an acid 



instability radical in the part at least. If the condition is fulfilled, the structure of R2 will 
not be limited. It is compounded by generally esterifying the compound of hydroxy group 
content to an alpha position with CF3, and an acrylic acid or acrylic-acid chloride with 
C4F9. 

[001 1] As an acid instability radical required for a part of R2 concerned, a representing [ 
by a permutation methyl group, 1 -permutation ethyl group, 1 -branching alkyl group, a 
silyl radical, a gel mill radical, an alkoxy carbonyl group, an acyl group, the adamanthyl 
radical, etc. ]****** instability radical etc. can be mentioned, for example. As said 
permutation methyl group, for example A methoxymethyl radical, a methyl thiomethyl 
radical, An ethoxy methyl group, an ethyl thiomethyl radical, a methoxyethoxymethyl 
radical, A benzyloxymethyl radical, a benzyl thiomethyl radical, a phenacyl radical, a 
BUROMO phenacyl radical, A methoxy phenacyl radical, a methylthio phenacyl radical, 
alpha-methyl phenacyl radical, A cyclopropyl methyl radical, benzyl, a diphenyl methyl 
group, a triphenylmethyl radical, BUROMO benzyl, a nitrobenzyl radical, a 
methoxybenzyl radical, methylthio benzyl, An ethoxybenzyl radical, ethyl thio benzyl, a 
piperonyl radical, a methoxy carbonylmethyl radical, An ethoxy carbonylmethyl radical, 
an n-propoxy carbonylmethyl radical, an i-propoxy carbonylmethyl radical, an n-butoxy 
carbonylmethyl radical, a t-butoxy carbonylmethyl radical, etc. can be mentioned. As 
said 1 -permutation ethyl group, for example Moreover, 1 -methoxy ethyl group, 1- 
methylthio ethyl group, 1, and 1-dimethoxy ethyl group, 1 -ethoxyethyl radical, 1 -ethyl 
thio ethyl group, 1, and 1-diethoxy ethyl group, a 1 -ethoxy propyl group, A 1-propoxy 
ethyl group, 1 -cyclohexyloxy ethyl group, 1-phenoxy ethyl group, 1-phenylthio ethyl 
group, 1, and 1-JIFENOKISHI ethyl group, a 1-benzyloxy ethyl group, 1 -benzyl thio 
ethyl group, 1-cyclo propylethyl radical, 1-phenylethyl radical, 1 and 1 -diphenyl ethyl 
group, 1 -methoxy carbonyl ethyl radical, a 1 -ethoxy carbonylethyl radical, A 1 -n-propoxy 
carbonylethyl radical, 1-isopropoxy carbonylethyl radical, a 1 -n-butoxy carbonylethyl 
radical, a 1 -t-butoxy carbonylethyl radical, etc. can be mentioned. 
[0012] Moreover, as said 1 -branching alkyl group, i-propyl group, sec-butyl, t-butyl, 1, 
and 1 -dimethyl propyl group, 1 -methylbutyl radical, 1, and 1 -dimethyl butyl etc. can be 
mentioned, for example. Moreover, as said silyl radical, a trimethylsilyl radical, an ethyl 
dimethylsilyl radical, a methyl diethyl silyl radical, a triethyl silyl radical, i-propyl 
dimethylsilyl radical, a MECHIRUJI-i-propyl silyl radical, a tree i-propyl silyl radical, t- 
butyldimethylsilyl radical, a methyl-di-t-butylsilyl radical, a tree t-butylsilyl radical, a 
phenyl dimethylsilyl radical, a methyl diphenyl silyl radical, a triphenyl silyl radical, etc. 
can be mentioned, for example. As said gel mill radical, for example Moreover, a 
trimethyl gel mill radical, an ethyl dimethyl gel mill radical, A methyl diethyl gel mill 
radical, a triethyl gel mill radical, an isopropyl dimethyl gel mill radical, A MECHIRUJI- 
i-propyl gel mill radical, a tree i-propyl gel mill radical, t-buthyldimethyl gel mill radical, 
a MECHIRUJI-t-butyl gel mill radical, a tree t-butyl gel mill radical, a phenyl dimethyl 
gel mill radical, a methyl diphenyl gel mill radical, a triphenyl gel mill radical, etc. can be 
mentioned. Moreover, as said alkoxy carbonyl group, a methoxycarbonyl group, an 
ethoxycarbonyl radical, an i-propoxy carbonyl group, a t-butoxycarbonyl group, etc. can 
be mentioned, for example. 

[0013] As said acyl group, for example Moreover, an acetyl group, a propionyl radical, A 
butyryl radical, a hepta-noil radical, a hexa noil radical, a valeryl radical, a pivaloyl 
radical, An iso valeryl radical, a RAURI roil radical, a myristoyl radical, a PAL 
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MITOIRU radical, A stearoyl radical, an oxalyl radical, a malonyl radical, a succinyl 
radical, a glutaryl radical, A horse mackerel POIRU radical, a PIPEROIRU radical, a 
SUBEROIRU radical, an azelaoyl radical, a SEBAKOIRU radical, An acryloyl radical, a 
PUROPIO roil radical, a methacryloyl radical, a KUROTO noil radical, me - an oil 
radical, a MAREOIRU radical, a FUMAROIRU radical, a MESAKO noil radical, and a 
KANHO roil radical Benzoyl, a phthloyl radical, an iso phthloyl radical, a tele phthloyl 
radical, A naphthoyl radical, a toluoyl radical, a hydronalium ATOROPOIRU radical, an 
ATOROPOIRU radical, a cinnamoyl radical, a furoyl radical, a TENOIRU radical, a 
nicotinoyl group, an isonicotinoyl group, a p-toluenesulfonyl group, a mesyl radical, etc. 
can be mentioned. As said ****** instability radical, for example Furthermore, a cyclo 
propyl group, A cyclopentylic group, a cyclohexyl radical, a cyclohexenyl group, 4- 
methoxy cyclohexyl radical, A tetrahydropyranyl group, a tetrahydrofuranyl radical, a 
tetrahydro thio pyranyl radical, Tetrahydro thiofuranyl group, 3-BUROMO 
tetrahydropyranyl group, Alkyl adamanthyl radicals, such as 4-methoxy 
tetrahydropyranyl group, 4-methoxy tetrahydro thio pyranyl radical, 3- 
tetrahydrothiophene -1, 1 -dioxide radical, a norbornene radical, an adamanthyl radical, 
and a methyl adamanthyl radical, etc. can be mentioned. 

[0014] t-butyl, 1-methoxy ethyl group, 1 -ethoxyethyl radical, the trimethylsilyl radical, 
the t-butoxycarbonyl group, the t-butoxy carbonylmethyl radical, especially the alkyl 
adamanthyl radical, etc. are suitable as general substituents among these acid instability 
radicals. 

[001 5] Moreover, as for the R2 concerned, the part or all may be fluorinated. As a 
substituent of fluorine content, especially, it is a fluoro alkyl group and a hexafluoro 
carbinol radical, and the specific fluorine-containing substituent which the fluorine- 
containing substituent concerned gave to cyclic structure is mentioned to what is used 
suitably. Moreover, the substituent by which a part of acid instability radical mentioned 
above was fluorinated can also be used. It is beginning the positive type photosensitivity 
by the above-mentioned acid uneasy nature machine as a purpose which uses these R2, 
and making the descriptions, such as transparency, solubility to an organic solvent or an 
alkali water solution, a high glass transition point, etching resistance by cyclic structure, 
and adhesion, give, and it is possible to use properly for every applicable field of this 
invention, and it is also possible to use R2 of two or more classes for coincidence. 
[0016] That is, it is making coincidence contain two kinds of R2 containing the 
substituent which consists of an acid instability radical as most desirable combination of 
R2 in this invention, and a fluorine. 

[0017] As a presentation ratio of an acid uneasy radical required as R2 of a general 
formula (1), it is more than 10 mol % of the whole, and less than [ 10 mol % ] is not 
enough as a positive-resist property. Although especially the vinyl ether of the general 
formula (2) which can be used for this invention is not limited, the vinyl ether containing 
cyclic structure or a fluorine can use it suitably. That is, they are all the substituents 
except an independent hydrogen atom among what was explained by R2 mentioned 
above as R3 which can be used. 

[0018] If desirable R3 is illustrated, the fluoro alkyl group and hexafluoro isopropyl 
group which have alkyl groups, such as a methyl group and an ethyl group, a trifluoro 
ethyl group, and CnF2n+l, cyclopentyl, cyclohexyl, a NORUBORUNERU radical, an 
adamanthyl radical, a butyl lactone radical, and the thing that combined the hydroxy 
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group and the hexafluoro carbinol radical with these further will be adopted preferably. If 
it illustrates concretely, as alkyl vinyl ether, the methyl vinyl ether, ethyl vinyl ether, 
propyl vinyl ether, isopropyl vinyl ether, butyl vinyl ether, isobutyl vinyl ether, sec-butyl 
vinyl ether, t-butyl vinyl ether, pentyl vinyl ether, hexyl vinyl ether, octyl vinyl ether, 
dodecyl vinyl ether, etc. can be raised, moreover, as perfluoroalkyl vinyl ether 
Perfluoromethylvinylether, perfluoro ethyl vinyl ether, Perfluoro propyl vinyl ether, 
perfluoro isopropyl vinyl ether, Perfluoro butyl vinyl ether, perfluoro isobutyl vinyl ether, 
Perfluoro-sec-butyl vinyl ether, perfluoro-t-butyl vinyl ether, Perfluoro pentyl vinyl ether, 
perfluoro hexyl vinyl ether, perfluoro octyl vinyl ether, perfluoro dodecyl vinyl ether, etc. 
can be raised. Moreover, hydroxymethyl vinyl ether, 2-hydroxyethyl vinyl ether, 3- 
hydroxy pro BIRUBINIRUETERU, 4-hydroxybutyl-vinyl-ether, 5-hydroxy pentyl vinyl 
ether, 6-hydroxy hexyl vinyl ether, diethylene-glycol mono-vinyl ether, polyethylene- 
glycol mono-vinyl ether, 1 , and 4-cyclohexane dimethanol vinyl ether etc. is raised as 
vinyl ether which has hydroxyl. Allyl compound ether can also be used and the methyl 
allyl compound ether, the ethyl allyl compound ether, the propyl allyl compound ether, 
the butyl allyl compound ether, the benzyl allyl compound ether, the cyclohexyl allyl 
compound ether, etc. are raised as the example. As allyl compound ether which has 
hydroxyl, the allyl compound ether of polyhydric alcohol, such as alkylene glycol 
monoallyl ether, such as ethylene glycol monoallyl ether, propylene glycol monoallyl 
ether, diethylene glycol monoallyl ether, polyethylene-glycol monoallyl ether, and the 
hydroxy butyl allyl compound ether, or allyl alcohol, and glycerol monoallyl ether, is 
raised, for example. Moreover, the vinyl ether and the allyl compound ether which have 
an epoxy group are raised. Moreover, an acetoacetic-acid allyl compound etc. is raised as 
the vinyl ether containing a beta-keto ester group, or the allyl compound ether. 
Furthermore, the vinyl ether containing the silicon which has hydrolysis nature machines, 
such as trimethoxy vinyl ether, can also be raised. 

[0019] although copolymerization of this invention is carried out considering the 
monomer of a general formula (1) and (2) as an indispensable component as already 
explained, it is independent in the monomer of the 3rd component in which still more 
nearly another copolymerization is possible ~ or more than one can be used. It will not be 
limited especially if there is copolymerization reactivity under coexistence of a general 
formula (1) and (2) as the 3rd component. That is, if the 3rd component which is carried 
out by this invention and which can carry out a way is illustrated concretely, a copolymer 
with the monomer more than a kind of an olefin, fluoro olefin, hexafluoroacetone, 
annular olefin, and annular fluoro olefin, acrylic ester, methacrylic ester, fluorine- 
containing acrylic ester, fluorine-containing methacrylic ester, a styrene system 
compound, a fluorine-containing styrene system compound, a norbornene compound, a 
fluorine-containing norbornene compound, a maleic anhydride, and vinylsilane is suitable 
at least. Copolymerization is possible for other vinyl ether other than the range 
furthermore shown in the general formula (1). That is, as an olefin, vinyl fluoride, 
vinylidene fluoride, trifluoro ethylene, chlorotrifluoroethylene, tetrafluoroethylene, 
hexafluoropropylene, hexafluoro isobutene, octafluoro cyclopentene, etc. can be 
illustrated as fluoro olefins, such as ethylene and a propylene cyclohexene. 
[0020] Moreover, although it can be used about an ester side chain as the acrylic ester 
which can be used by this invention, or methacrylic ester that there is especially no limit 
If a well-known compound is illustrated, methyl acrylate or methacrylate, Ethyl acrylate 



or methacrylate, n-propylacrylate, or methacrylate, Isopropyl acrylate or methacrylate, n- 
butyl acrylate, or methacrylate, Isobutyl acrylate or methacrylate, n-hexyl acrylate, or 
methacrylate, n-octyl acrylate or methacrylate, 2-ethylhexyl acrylate, or methacrylate, 
Laurylacrylate or methacrylate, 2-hydroxyethyl acrylate, or methacrylate, The alkyl ester 
of acrylic acids, such as 2-hydroxypropyl acrylate or methacrylate, or a methacrylic acid, 
Acrylate or methacrylate containing ethylene glycol, propylene glycol, and a 
tetramethylene glycol radical, Furthermore, acrylamide, methacrylamide, N-methylol 
acrylamide, Partial saturation amides, such as N-methylol methacrylamide and diacetone 
acrylamide, Vinylsilane, the acrylic acid, or methacrylic ester of acrylonitrile, a 
methacrylonitrile, and alkoxysilane content, t-butyl acrylate or methacrylate, 3- 
oxocyclohexyl acrylate, or methacrylate, Adamanthyl acrylate or methacrylate, alkyl 
adamanthyl acrylate, or methacrylate, Acrylate with ring structures, such as cyclohexyl 
acrylate or methacrylate, tricyclo deca nil acrylate or methacrylate, a lactone ring, and a 
norbornene ring, or methacrylate, an acrylic acid, a methacrylic acid, etc. can be used. It 
is also possible to copolymerize a maleic acid, a fumaric acid, a maleic anhydride, etc. as 
the above-mentioned acrylate compound and analogue of alpha cyano group content 
furthermore. Moreover, the fluorine-containing acrylic ester which can be used by this 
invention, and fluorine-containing methacrylic ester are the acrylic ester or methacrylic 
ester which contained the fluorine to the ester part, and the cyano group may be 
introduced into the alpha position. That by which some ester side chains explained as 
above-mentioned acrylic ester or methacrylic ester were fluorinated as a monomer which 
contains a fluorine to the ester part can be especially used without a limit. That is, it is the 
acrylic ester or methacrylic ester which has the unit which has a fluoro alkyl group, the 
fluorine-containing benzene ring by which it is the unit which lives cyclic structure and a 
fluorine together again, and the cyclic structure was permuted by the fluorine or the 
trifluoromethyl radical, a fluorine-containing cyclopentane ring, a fluorine-containing 
cyclohexane ring, a fluorine-containing cycloheptane ring, a fluorine-containing 
NORUBORUNERU radical and the NORUBORUNERU radical of fluorine-containing 
substituent content, the adamanthyl radical of fluorine-containing substituent content, etc. 
as an above-mentioned ester part. Moreover, the ester of the acrylic acid whose ester part 
is t-butyl ester group of a ** fluorine, or a methacrylic acid etc. is usable. 
[0021] Furthermore, a hexafluoro carbinol radical besides being styrene, fluorination 
styrene, hydroxystyrene, etc. as the styrene system compound which can be used for this 
invention, and a fluorine-containing styrene system compound can also use the 
compound united [ one or more ]. Moreover, the styrene which permuted hydrogen by the 
trifluoromethyl radical or hydroxystyrene, the above-mentioned styrene which the 
halogen, the alkyl group, and the fluorine-containing alkyl group combined with the 
alpha position, or a fluorine-containing styrene system compound is usable. 
[0022] A norbornene compound and a fluorine-containing norbornene compound are 
norbornene monomers which have one nucleus or two or more nuclear structures, and 
these can be especially copolymerized with the monomer of general formula (1) - (4) 
without a limit. Under the present circumstances, the norbornene compound which 
performed the Diels Alder addition reaction using unsaturated compounds, such as a 
fluorine-containing olefin, allyl alcohol, fluorine- containing allyl alcohol, an acrylic acid, 
alpha fluoro acrylic acid, a methacrylic acid, vinyl ester, fluorine-containing vinyl ester, 
all acrylic ester indicated on these specifications or methacrylic ester, fluorine-containing 



acrylic ester, or methacrylic ester, and a cyclopentadiene and cyclohexadiene is adopted 
preferably. 

[0023] On the other hand, although the allyl compound ether, vinyl ester, etc. are 
generally deficient in general formula (1) - (4) by this invention, and polymerization 
reactivity with the monomer of a formula (5), introducing by the copolymerization ratio 
is possible, for example, it is alkyl vinyl ether which may contain hydroxy groups, such 
as a methyl group, an ethyl group, a hydroxyethyl radical, and hydroxy butyl, and a part 
or all of the hydrogen may be permuted by the fluorine. Moreover, the monomer by 
which a part or all of hydrogen of hydrogen, annular mold vinyl ether with carbonyl 
association, and those annular mold vinyl ether was permuted with the fluorine in 
cyclohexyl vinyl ether or its cyclic structure can also be used. In addition, if it is the allyl 
compound ether, vinyl ester, and a compound well-known also about vinylsilane, it is 
possible to use it without a limit especially. Moreover, independent use or two or more 
sorts of concomitant use are sufficient as the copolymeric compound as the 3rd 
component explained by this invention. 

[0024] If the 3rd component which can be suitably used by this invention is mentioned, it 
will be the monomer shown in a general formula (3), (4), (6), and a formula (5). 
[0025] 
[Formula 6] 



[0026] (Among the general formula (6), R4 is the alkyl group of the carbon numbers 1-20 
which may also include branching, the aryl group of carbon numbers 6-20, and the 
cycloalkyl radical of carbon numbers 3-20, and may contain the fluorine partially) . 
[0027] The hexafluoro carbinol radical of a general formula (3) and (4) can also be 
protected among these by the same acid unstable radical as R2, or other substituents. 
According to this invention, although there is especially no limit as a copolymerization 
presentation ratio of the monomer of a general formula (1) and (2) and it is adopted, 
choosing among 10 - 100% is desirable. It is 20 - 100% still more preferably, and 
resolution sufficient at less than 20% is not discovered. Although it will not be restricted 
especially if it is the approach generally used as a polymerization method of the high 
molecular compound concerning this invention, a radical polymerization, ionic 
polymerization, etc. are desirable and it is also possible to use coordinated anionic 
polymerization, living anionic polymerization, etc. by the case. Here, a more general 
radical polymerization method is explained. Namely, what is necessary is just to carry out 
under existence of a radical polymerization initiator or the source of radical initiation by 
actuation of either a batch process, half-continuous system or continuous system with 



well-known polymerization methods, such as a bulk polymerization, solution 
polymerization, a suspension polymerization, or an emulsion polymerization. 
[0028] Although not limited especially as a radical polymerization initiator, an azo 
system compound, a peroxide system compound, and a redox system compound are 
mentioned as an example, and azobisisobutyronitril (azobisuisobutironitoriru), 
diisopropyl peroxi dicarbonate, di-n-propyl peroxi dicarbonate, t-butylperoxy perpivalate, 
t-butylperoxy neodecanoate, a benzoyl peroxide, etc. are especially desirable. 
[0029] Especially the reaction container used for a polymerization reaction is not limited. 
Moreover, a polymerization solvent may be used in a polymerization reaction. As a 
polymerization solvent, what does not check a radical polymerization is desirable, and 
alcohols solvents, such as hydrocarbon systems, such as ketone systems, such as ester 
systems, such as ethyl acetate and n-butyl acetate, an acetone, and methyl isobutyl 
ketone, toluene, and a cyclohexane, isopropyl alcohol, and ethylene glycol monomethyl 
ether, etc. are typical. Moreover, it is also possible to use various solvents, such as water, 
an ether system, a cyclic ether system, a chlorofluocarbon system, and an aromatic series 
system. Even if these solvents mix two or more kinds even when they are independent or, 
they can be used. Moreover, a regulator like a mercaptan may be used together. The 
reaction temperature of a copolymerization reaction is suitably changed by a radical 
polymerization initiator or the source of radical polymerization initiation, its 20-200 
degrees C are usually desirable, and its 30-140 degrees C are especially desirable. 
[0030] Thus, although all of a well-known approach can be used as an approach of 
removing the organic solvent or water which is a medium from the solution or dispersion 
liquid of the high molecular compound concerning this invention obtained, if an example 
is given, there are approaches, such as a heating distillate under reprecipitation filtration 
or reduced pressure. Moreover, a polymerization can be carried out in an organic solvent 
and it can also make to use it as a resist constituent as it is into resist ******** with the 
solvent substitution method using the difference of the boiling point. 
[0031] Moreover, the acid instability radical of the general formula (1) mentioned above, 
(3), and (4) can also be made to give as a macromolecule reaction after a polymerization. 
[0032] as the number average molecular weight of the high molecular compound 
concerning this invention - usually - 1,000-100,000 the range of 3,000-50,000 is 
preferably suitable. 

[0033] Next, the positive-resist constituent using the fluorine-containing copolymer 
explained so far is described. 

[0034] The resist constituent of this invention usually dissolves the fluorine-containing 
copolymer of this invention in an organic solvent, and application is presented with it. 
Although it will not be restricted especially if the fluorine-containing copolymer is 
meltable as an organic solvent which can be used Ether, ester, ether ester, ketones, and 
ketone ester Amides, amide ester, lactams, lactone, and hydrocarbons (halogenation) can 
be mentioned. More specifically Ethylene glycol monoalkyl ether, diethylene-glycol 
dialkyl ether, Propylene glycol monoalkyl ether, propylene glycol dialkyl ether, Ethylene 
glycol monoalkyl ether acetate and propylene glycol monoalkyl ether acetate Acetic 
ester, hydroxyacetic acid ester, lactate, and alkoxy acetic ester Ring type ketones, 
acetoacetic ester, and pyruvic-acid ester (**) Propionic-acid ester, N, and N-dialkyl 
formamides, N, and N-dialkyl acetamides, N-alkyl pyrrolidones, gamma-lactone, 
aliphatic hydrocarbon (halogenation), and aromatic hydrocarbon (halogenation) can be 



mentioned. 

[0035] As an example of such a solvent, ethylene glycol monomethyl ether, Ethylene 
glycol monoethyl ether, the ethylene glycol mono-n-propyl ether, Ethylene glycol mono- 
-n-butyl ether, diethylene-glycol wood ether, Diethylene-glycol diethylether, the 
diethylene GURIKORUJI-n-propyl ether, Diethylene GURIKORUJI-n-butyl ether, 
ethylene glycol monomethyl ether acetate, Ethylene glycol monoethyl ether acetate, 
propylene-glycol-monomethyl-ether acetate, Propylene glycol monoethyl ether acetate, 
propylene glycol mono-n-propyl ether acetate, Isopropenyl acetate, isopropenyl 
propionate, toluene, A xylene, a methyl ethyl ketone, a cyclohexanone, 2-heptanone, 3- 
heptanone, 4-heptanone, 2-hydroxy ethyl propionate, 2-hydroxy-2-methyl ethyl 
propionate, ethoxy ethyl acetate, Hydroxyacetic acid ethyl, 2-hydroxy-3 -methyl methyl 
butyrate, methyl lactate, Ethyl lactate, lactic-acid n-propyl, lactic-acid i-propyl, 3- 
methoxy butyl acetate, 3-methyl-3-methoxy butyl acetate, 3-methyl-3-methoxy butyl 
propionate, 3-methyl-3-methoxybutyl butyrate, ethyl acetate, n-propyl acetate, N-butyl 
acetate, methyl acetoacetate, an ethyl acetoacetate, 3 -methoxy methyl propionate, 3- 
methoxy ethyl propionate, 3 -ethoxy methyl propionate, 3 -ethoxy ethyl propionate, N- 
methyl pyrrolidone, N.N-dimethylformamide, N,N-dimethylacetamide, etc. can be 
mentioned. Propylene glycol monoalkyl ether acetate, 2-heptanone, lactate, 2-hydroxy 
propionic-acid ester, and 3-alkoxy propionic-acid ester are desirable among these 
solvents. Said solvent is independent, or two or more sorts can be mixed and used for it. 
[0036] Furthermore, it responds to said solvent at the need. Benzyl ethyl ether, G n hexyl 
ether, The diethylene-glycol monomethyl ether, diethylene glycol monoethyl ether, 
Acetonylacetone, an isophorone, a caproic acid, a caprylic acid, 1-octanol, 1-nonanol, 
benzyl alcohol, benzyl acetate, ethyl benzoate, One or more sorts of high boilers, such as 
a petroleum naphtha solvent, a paraffin series solvent, etc. of oxalic acid diethyl, a diethyl 
maleate, gamma-butyrolactone, ethylene carbonate, propylene carbonate, ethylene- 
glycol-monophenyl-ether acetate, and a TAP EN system, can also be added. 
[0037] The resist constituent by this invention is a type which the solubility over an 
alkaline water solution discovers according to an operation of an acid. That is, by having 
been insoluble or refractory in the alkaline water solution, and having irradiated the 
activity energy line, it hydrolyzes with the acid generated from the acid generator, and the 
fluorine-containing copolymer of this invention with an acid unstable substituent comes 
to show solubility to an alkaline water solution, before an activity energy line is 
irradiated. Although it will not be limited especially if strong acid is generated with light, 
an electron ray, an X-ray, etc. as an acid generator which can be used for this invention, 
the onium salt compound of super-strong acid is especially desirable. If an example is 
illustrated concretely, diphenyliodonium trifluoromethane sulfonate, Diphenyliodonium 
nona fluoro-n-butane sulfonate, diphenyliodonium 10-camphor sulfonate, Screw (4-t- 
buthylphenyl) iodonium trifluoromethane sulfonate, Screw (4-t-buthylphenyl) iodonium 
nona fluoro-n-butane sulfonate, Screw (4-t-buthylphenyl) iodonium camphor sulfonate, 
Triphenylsulfonium trifluoromethane sulfonate, triphenylsulfonium nona fluoro-n-butane 
sulfonate, triphenylsulfonium 10-camphor sulfonate, etc. are desirable. Moreover, the 
onium salt compound using super-strong acid, such as fluorine-containing sulfonyl imide 
[for example, HN (02SC2F5)2], is also adopted suitably. Moreover, a halogen content 
compound, a sulfonate compound, a quinone diazide compound, a diazomethane 
compound, etc. can be used other than said onium salt compound. Other acid generators 



of these are independent, or two or more sorts can be mixed and used for them. 
[0038] Moreover, although an acid diffusion control agent is generally blended with a 
resist constituent, in this invention, the class can also be especially used without a limit. 
The nitrogen-containing organic compound from which basicity does not change with the 
exposure or heat-treatment in the formation process of a resist pattern especially is 
desirable. As such a nitrogen-containing organic compound, for example as a nitrogen- 
containing organic compound For example, n-hexylamine, n-heptyl amine, n-octyl 
amine, Monoalkyl amines, such as n-nonyl amine and n-DESHIRU amine; G n 
butylamine, G n-pentylamine, G n-hexylamine, a G n-heptyl amine, Dialkyl amines, such 
as a G n-octyl amine, a G n-nonyl amine, and a G n-DESHIRU amine; Triethylamine, 
Tree n propylamine, tree n butylamine, tree n-pentylamine, Tree n-hexylamine, a tree n- 
heptyl amine, a tree n-octyl amine, Alkylamine, such as a tree n-nonyl amine and a tree 
n-DESHIRU amine; An aniline, N-methyl aniline, N.N-dimethylaniline, 2-methylaniline, 
3-methylaniline, 4-methylaniline, 4-nitroaniline, a diphenylamine, Aromatic amine, such 
as a triphenylamine and 1-naphthylamine; alkanolamines, such as ethanolamine, 
diethanolamine, and triethanolamine, can be mentioned. As a nitrogen-containing 
compound (II), for example Ethylenediamine, N and N, N\ N f - 

tetramethylethylenediamine, A tetramethylenediamine, a hexamethylenediamine, N and 
N, N', N f -tetrakis (2-hydroxyethyl) ethylenediamine, N, N, N\ N'-tetrakis (2- 
hydroxypropyl) ethylenediamine, - diamino diphenylmethane, and 4 and 4 '4, 4 -diamino 
diphenyl ether, A - diamino benzophenone, and 4 and 4 f 4, 4 , -diamino diphenylamine, A 
2 and 2'-screw (4-aminophenyl) propane, a 2-(3-aminophenyl)-2-(4-aminophenyl) 
propane, A 2-(4-aminophenyl)-2-(3-hydroxyphenyl) propane, 2-(4-aminophenyl)-2-(4- 
hydroxyphenyl) propane, 1, and 4-screw [1 -(4-aminophenyl)- 1-methylethyl] benzene, 1, 
and 3-screw [1 -(4-aminophenyl)- 1-methylethyl] benzene etc. can be mentioned. As a 
nitrogen-containing compound (III), formamides, such as a polymer of 
polyethyleneimine, the poly allylamine, and dimethylaminoethyl acrylamide, or N- 
methyl formamide, N.N-dimethylformamide, an acetamide, N-methyl acetamide, N,N- 
dimethylacetamide, a propione amide, a benzamide, a pyrrolidone, N-methyl pyrrolidone, 
etc. can be mentioned, for example. As said urea compound, urea, methyl urea, 1, and 1- 
dimethylurea, 1, 3-dimethylurea, 1, 1 and 3, 3-tetramethyl urea, 1, 3 -diphenyl urea, 
tributyl thiourea, etc. can be mentioned, for example. As said nitrogen-containing 
heterocyclic compound, for example An imidazole, benzimidazole 2-methylimidazole, 4- 
methyl imidazole, 2-phenylimidazole, Imidazole derivatives, such as 4-phenyl imidazole 
and 4-methyl-2-phenylimidazole; A pyridine, 2-methylpyridine, 4-methylpyridine, 2- 
ethylpyridine, 4-ethyl pyridine, 2-phenyl pyridine, 4-phenyl pyridine, an N-methyl-4- 
phenyl pyridine, Nicotine, a nicotinic acid, nicotinamide, a quinoline, 8-oxyquinoline, 
Pyrazine besides pyridines, such as an acridine, a pyrazole, pyridazine, Kino ZARIN, 
pudding, pyrrolidine, piperidine, morpholine, 4-methyl morpholine, piperazine, 1, 4- 
dimethyl piperazine, 1, and 4-diazabicyclo [2.2.2] octane etc. can be mentioned. Said acid 
diffusion control agent is independent, or can mix and use two or more sorts. 
[0039] A surfactant is blended by the case as an additive of a resist constituent. The 
purpose shows the operation which improves surface smoothing, striae SHON, 
development nature, etc. As such a surface active agent, although either an anion system, 
a cation system the Nonion system or both sexes can be used, a desirable surface active 
agent is the Nonion system surface active agent. The loadings of a surfactant are usually 



below 2 weight sections as an active principle of a surfactant to all the resinous principle 
1 00 weight sections in a radiation-sensitive resin constituent. 
[0040] In addition, it is also possible to carry out mixed use of sensitizers, such as 
acetophenones, benzophenones, naphthalene, a biacetyl, eosine, a rose bengal, pyrenes, 
anthracene, and phenothiazins, a color or a pigment, an antihalation agent, a preservation 
stabilizer, a defoaming agent, the configuration amelioration agent, etc. 
[0041] With means, such as rotation spreading, flow casting spreading, and roll coating, 
after the constituent solution prepared as mentioned above forms a resist coat on a silicon 
wafer, the wafer covered with aluminum, and the substrate in each process used for semi- 
conductor manufacture, it performs heat-treatment (henceforth "PB") and, subsequently 
exposes it on this resist coat through a predetermined mask pattern. As a radiation which 
can be used in that case, charged-particle lines, such as a bright line spectrum 
(wavelength of 254nm) of a mercury- vapor lamp, a KrF excimer laser (wavelength of 
248nm), an ArF excimer laser (wavelength of 193nm), F2 laser (wavelength of 157nm), 
and X-rays, such as a synchrotron radiation line, an electron ray, etc. can use Ar2, ArKrF 
laser, etc. further. Moreover, exposure conditions, such as a dose, are suitably selected 
according to the combination presentation of a radiation-sensitive resin constituent, the 
class of additive, etc. In order to raise the sensibility of the appearance of a resist, as for 
after exposure, heat-treating (henceforth "PEB") is desirable. Although the heating 
condition changes according to the combination presentation of a radiation-sensitive resin 
constituent, the class of additive, etc., it is usually 50-150 degrees C preferably 30-200 
degrees C. Then, a predetermined resist pattern is formed by developing negatives with 
an alkali developer. 

[0042] The alkaline water solution which usually dissolved one or more sorts of alkaline 
compounds, such as alkali-metal hydroxide, aqueous ammonia, alkylamine, 
alkanolamine, heterocyclic amine, tetra-alkylammonium hydroxide, choline, 1 , 8- 
diazabicyclo [5.4.0]-7-undecene, 1, and 5-diazabicyclo [4.3.0]-5-nonene, one to 10% of 
the weight as an alkali developer, for example so that it might become 2-5% of the 
weight of concentration preferably is used. Especially a desirable alkali developer is a 
water solution of tetra-alkylammonium hydroxide. Moreover, optimum dose addition of 
water-soluble organic solvents, surfactants, etc., such as a methanol and ethanol, can also 
be carried out at the developer which consists of said alkaline water solution. In addition, 
in using the developer which consists of an alkaline water solution in this way, generally 
it rinses after development. 

[0043] The additive in which the applicable field of this invention has a miscibility by 
request further, for example, additional resin, a plasticizer, a stabilizer, a coloring agent, a 
surface active agent, a thickener, a leveling agent, a defoaming agent, a compatibilizer, an 
adherence agent, an antioxidant, etc. can make an additive contain variously. 
[0044] 

[Example] Next, although an example explains this invention to a detail further, this 
invention is not limited at all by these examples. In manufacturing the positive-resist 
constituent of this invention, the polymerization of the fluorine-containing copolymer 
was carried out. The cable address or structure of a monomer is as being shown below. 
[0045] 

TFMA-B : alpha-trifluoro methylacrylic acid t-butyl TFMA-TFE : alpha-trifluoro 
methylacrylic acid trifluoro ethyl TFMA-HFIP : alpha-trifluoro methylacrylic acid hexa 



A' 



isopropyl TFMA-MAD : alpha-trifluoro methylacrylic acid methyl adamanthyl (refer to 
the following figure) 

TFMA-H-BisHFAB : the following monomer [0046] 
[Formula 7] 



[0047] 

TFE-VE : TORIFURURO ethyl-vinyl-ether cyclohexyl vinyl ether : Cyclohexyl vinyl 
ether HEVE : Hydroxyethyl vinyl ether C8F17 ethyl vinyl ether : The following 
monomer [0048] 
[Formula 8] 



[0049] 4-HFA-ST : 4-(2-hydroxy hexafluoro isopropyl) styrene (refer to the following 
figure) 

3, 5-HFA-ST : 3, 5-screw (2-hydroxy hexafluoro isopropyl) styrene (refer to the 
following figure) 
[0050] 
[Formula 9] 



[0051] 

TFM-VA : Trifluoro methylvinyl acetate MA-B : Methacrylic acid t-butyl TFMA-M : 
alpha-trifluoro methylacrylic acid methyl CTFE : Chlorotrifluoroethylene OFCPE : 
octafluoro cyclopentene "the synthetic example 1 " alpha-trifluoromethyl methacrylic acid 
[ ] — the glass reactor equipped with the example agitator of t-butyl / alpha- 
trifluoromethyl methacrylic-acid trifluoro ethyl / trifluoro ethyl vinyl ether - alpha- 
trifluoromethyl methacrylic-acid-t-butyl (hereafter) lO.Og (51mmol) called TFMA-B, 
alpha-trifluoro methylacrylic acid trifluoro ethyl (It is hereafter called TFMA-TFE) 1 1.3g 



(51mmol), trifluoro ethyl vinyl ether 6.4g (Slmmol), 0.27g [ of t-butylperoxy perpivalate 
] (P-PV) (1.53mmol) and toluene 13.8ml was taught, and nitrogen permuted the inside of 
a reactor. The temperature up of the reactor was carried out gradually, and it reacted, 
stirring at 60 degrees C for 64 hours. n[ once adding 20ml of tetrahydrofurans and 
dissolving resin after reaction termination ]-hexane 500ml — it supplied to inside, 
reprecipitated, resin was deposited, this was filtered, and resin was taken out. The 
polymer of a white solid-state was obtained by carrying out a vacuum drying at 70 
degrees C. Yield of 1 1 .6g (42% of yield). Some obtained resin dissolved in the 
tetrahydrofuran and it measured the molecular weight which used polystyrene as the 
standard substance with gel permeation chromatography (G.P.C). Consequently, 
molecular weight and its distribution were Mn=l 9,000, Mw=32,300, and molecular 
weight distribution (Mw/Mn) =1.7. The reaction condition etc. was shown in Table 1. 
The solubility over a solvent was meltable to an acetone, methyl isobutyl ketone (MIBK), 
and a tetrahydrofuran, and insoluble to n-hexane. 

"Synthetic examples 2-8" And "example 1 of a synthetic comparison" The resin which 
changes a monomer and is shown in the synthetic examples 2-8 by the same actuation as 
the synthetic example 1 was compounded. The reaction condition and the result were 
shown in Table 1 . The solubility over a solvent was meltable to an acetone, methyl 
isobutyl ketone (MIBK), and a tetrahydrofuran, and insoluble to n-hexane. 
"The synthetic example 2" () A TFMA-MAD/C8F 17 ethyl-vinyl-ether system "synthetic 
example 3" (TFMA-B/TFMA-H-BisHFAB / cyclohexyl vinyl ether) system "synthetic 
example 4" (TFMA-B/C8F17 ethyl-vinyl-ether / 4-HFA-ST) system "the synthetic 
example 5" A system "synthetic example 6" (TFMA-B / cyclohexyl vinyl ether / OFCPE) 
system "synthetic example 7" (TFMA-MAD / hydroxy butyl vinyl ether / TFM-V) 
system "the synthetic example 8" (TFMA-MAD/C8F17 ethyl vinyl ether / 3, 5-HFA-ST) 
(FMA-B / trifluoromethyl vinyl ether / CTFE) System "example 1 of synthetic 
comparison" (TFMA-M / trifluoro ethyl vinyl ether) system [0052] 
[Table 1] 



[0053] "Example 1" The fluorine-containing copolymer 100 weight section obtained in 
the synthetic example 1 was dissolved so that the total solid content concentration might 
become 15% to propylene glycol monomethyl ether (solution 1 A). Subsequently, carried 
out triphenylsulfonium trifluoromethane sulfonate as an acid generator, Solution A was 
made to carry out the 0.5 weight section dissolution of the tree n-octyl amine as 2 weight 
sections and an acid diffusion control agent, it filtered with the membrane filter of 0.2 
micrometers of apertures, and the resist solution (solution IB) was adjusted. The spin 
coat of these was carried out, and when the light transmittance of 100 nanometers of 
thickness was measured with light with a wavelength of 1 57nm which is vacuum 
ultraviolet radiation, 78% of high transparency was shown. 

[0054] Subsequently, after carrying out the spin coat of this solution 1 A on the 6 inches 
silicon wafer and obtaining the film of 155 nanometers of thickness, when it dried at 80 
degrees C, it was insoluble in the 2.38-% of the weight tetramethylammonium hydroxide 
water solution. On the other hand, when the spin coat of the solution IB was carried out 
similarly, the resist film of 151 nanometers of thickness was obtained. Next, after 
performing prebaking for 60 seconds at 80 degrees C, when KrF excimer laser 248nm 
was irradiated and it heated for 120 seconds at 120 degrees C, it dissolved in the 
tetramethylammonium hydroxide water solution 2.38% of the weight. As a result of 
development, the dissolution pattern was good and the resist behavior of a good positive 
type was checked from a development defect not having been seen, either. A result is 
shown in a table. 

The resin obtained in the example 2 of "examples 2-8" composition was dissolved so that 
the total solid content concentration might become 15% to propylene glycol monomethyl 
ether like an example 1 (solution 2A). The propylene-glycol-monomethyl-ether solution 
(solutions 3A-8A) of examples 3-8 was obtained still more nearly similarly. 
[0055] Next, it mixed to the fluorine-containing copolymer 100 weight section obtained 



in each synthetic example to Solutions 2A-8 A by the presentation shown in the 1 st table 
by the presentation which shows an acid generator and an acid diffusion control agent in 
a table, it filtered with the membrane filter of 0.2 micrometers of apertures, and the resist 
solution (3B-8B) was adjusted. When the 157nm transparency of these solutions was 
measured, it was the high transparency which all show in a table. Subsequently, after 
carrying out the spin coat of these solutions 2A-8A on the 6 inches silicon wafer and 
obtaining the film of each thickness, when it dried at 80 degrees C, it was insoluble in the 
2.38-% of the weight tetramethylammonium hydroxide water solution. On the other hand, 
when the spin coat of the solution 2B - 8B was carried out similarly, the resist film of 151 
nanometers of thickness was obtained. Next, after performing prebaking for 60 seconds at 
80 degrees C, when KrF excimer laser 248nm was irradiated and it heated for 120 
seconds at 120 degrees C, it dissolved in the tetramethylammonium hydroxide water 
solution 2.38% of the weight. As a result of development, the dissolution pattern was 
good and the resist behavior of a good positive type was checked from a development 
defect not having been seen, either. The result is shown in a table. 
The resin obtained in the example 2 of the "example 1 of comparison" composition 
comparison was dissolved so that the total solid content concentration might become 15% 
to propylene glycol monomethyl ether like an example 1 (solution 2H). 
[0056] Next, it mixed to the fluorine-containing copolymer 100 weight section obtained 
in the example 2 of a synthetic comparison to the solution by the presentation shown in 
the 1st table by the presentation which shows an acid generator and an acid diffusion 
control agent in a table, it filtered with the membrane filter of 0.2 micrometers of 
apertures, and the resist solution (21) was adjusted. When the 157nm transparency of 
these solutions was measured, it was the high transparency which all show in a ** table. 
Subsequently, after carrying out the spin coat of these solution 2H on the 6 inches silicon 
wafer and obtaining the film of each thickness, when it dried at 80 degrees C, it was 
insoluble in the 2.38-% of the weight tetramethylammonium hydroxide water solution. 
On the other hand, when the spin coat of the resist solution 21 was carried out similarly, 
the resist film of 149 nanometers of thickness was obtained. Next, although KrF excimer 
laser 248nm was irradiated and it heated for 120 seconds at 120 degrees C after 
performing prebaking for 60 seconds at 80 degrees C, it was insoluble in the 2.38-% of 
the weight tetramethylammonium hydroxide water solution. The result is shown table 2. 
[0057] 
[Table 2] 
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